Cyberbullying continues to be prevalent among adolescents, and advancing technology provides more ways for this harmful behavior to persist. Using data from the Health Behavior in School-Aged Children survey administered by the World Health Organization, this study examines the influence of individual, attachment, and victimization characteristics of 12,642 adolescents on the likelihood to cyberbully. Results from multivariate logistic regression models show that physical aggression, associations with peers who smoke cigarettes or carry weapons, prior cyberbullying victimization, and involvement in traditional bullying are associated with cyberbullying perpetration. Results underscore the need to ensure positive and strong attachments to parents, teachers, or peers to enhance cyberbullying prevention efforts. Implications for future research and practices are also discussed.
Introduction
Cyberbullying is a social issue that continues to affect adolescents, and as technology continues to grow, so have more pathways for this harmful behavior to endure. As research on the prevalence of cyberbullying grows, so does the exploration of factors that influence its occurrence among adolescents (Bonnanno and Hymel 2013; Elledge et al. 2013; Paez 2018; Patchin and Hinduja 2011; Pelfrey and Weber 2013; Rice et al. 2015; Tanrikulu and Campbell 2015) . Some factors that have been identified in the literature include sociodemographic characteristics as well as previous victimization or involvement in traditional bullying. More recently, social influences or relationships have been explored which may affect decision making with respect to cyberbullying (Hinduja and Patchin 2013) . Therefore, exploring the influence these types of factors have on cyberbullying perpetration is an area in need of investigation to add to extend the current understanding of cyberbullying as well as to enhance preventative approaches.
This exploratory study seeks to understand whether individual factors of adolescents' act as predictors of cyberbullying. Second, it explores whether the types of attachments that adolescents have to parents, school, or peers have influence cyberbullying. Finally, this study explores the intersection of prior victimization (i.e., traditional and cyber) as well as prior engagement in traditional bullying on adolescents' likelihood to cyberbully. To this end, three hypotheses are considered: (1) individual factors of adolescents will affect their likeliness to cyberbully; (2) adolescents with weak or negative attachments to parents, teachers, or peers will affect their likeliness to cyberbully; (3) adolescents who experience prior victimization or previously engage in traditional bullying will affect their likeliness to cyberbully.
Literature Review

Description and Scope of Cyberbullying
Cyberbullying shares the distinct characteristics of traditional bullying (i.e., physical, verbal, social) in that the behavior is intentional and repetitive, and involves a power imbalance between those involved. However, cyberbullying is an extension of traditional bullying in that the harmful behavior occurs through various communication mediums such as computers, cell phones, or other electronic devices (Patchin and Hinduja 2018) . Current communication mediums equip adolescents with the capacity to send purposeful and damaging messages and content (e.g., email, pictures, video, and text) directly to victims or through emerging technology and media platforms (e.g., messaging apps, chat rooms, social media) for public view (Patchin and Hinduja 2015; Wang et al. 2009 ). More importantly, these emerging technologies offer children anonymous capabilities to inflict harm on victims regardless of time and locale (Brochado et al. 2017; Patchin and Hinduja 2011; Wang et al. 2009 ). Cyberbullying is opportunistic in that it masks the possibility of offenders confronting their victims and might offer the minimal risk of being caught.
Data from the National Crime Victimization Survey School Crime Supplement (SCS) shows that, in 2015, approximately 16% of students between the ages of 12-18 reported being a victim of cyberbullying (Musu-Gillette et al. 2018) . The SCS data to the National Crime Victim Survey measured cyberbullying as occurring either online or through text during the school year. Moreover, the Centers for Disease Control and Prevention (2018) considers the prevalence of cyberbullying as a severe threat to adolescent health. Data from the National Youth Risk Behavior Survey (YRBS) also shows that, in 2017, nearly 15% of 9th-through 12th-grade students in public and private schools throughout the USA reported being a victim of cyberbullying (Centers for Disease Control and Prevention 2018). The YRBS data measured cyberbullying as an instance occurring through electronic texts, Instagram, Facebook, or other social media platforms in the past 12 months. The abovementioned data indicate the prevalence of cyberbullying victimization among adolescents in the USA.
Although cyberbullying is not a federal crime, state and local policymakers have acted to prevent cyberbullying and protect children through laws and model policies that vary across states. Anti-bullying laws usually fall under state education codes and encompass the act of cyberbullying. In most states, these laws provide protection for children from victimization and offer victims the capacity to take legal action against perpetrators. Yet, cyberbullying is more pervasive than traditional bullying since it occurs outside of school and supervision boundaries because technology also provides cyberbullies with the capacity to reach victims wherever, whenever, and extend to a wide-ranging audience (Tanrıkulu et al. 2015) .
The Impact of Cyberbullying on Children
In a study of 1572 Australian adolescents from 9 to 19 years in age, Campbell et al. (2012) found that victims of cyberbullying experienced more social difficulties as well as higher levels of anxiety and depression compared with traditional victims. In a similar study exploring the effects of traditional bullying and cyberbullying on 3046 adolescents between 15 and 16 years of age in Norway, Sjursø et al. (2015) found a strong association between indicators of anxiety and cyber victimization compared with traditional victimization. However, findings from the study indicated a stronger relationship with symptoms of depression and traditional victimization compared with cyber victimization. Sjursø et al. (2015) argue that variations in the results of such studies may be the result of a lack of congruence regarding how cyber victimization is measured. Nonetheless, literature on cyberbullying has identified the negative effects for victims but also highlights outcomes for adolescents who engage in the behavior that includes sorrow, low self-esteem, depression, suicidal ideation, and low self-control (Baker and Tanrıkulu 2010; Bonnanno and Hymel 2013; Hinduja and Patchin 2010; Wang et al. 2009 ).
The pervasive use of technology such as computers, mobile phones, and other portable devices that provide access to the Internet also functions as tools from which adolescents may target victims, regardless of locale. Both traditional (i.e., physical, verbal, and social) and cyberbullying are analogous in that they involve an aggressor who pursues power and gratification as the result of victimizing someone. While power in traditional bullying may be physical or social, online power arises from technological proficiency that provides adolescents with a new method to harm victims. Cyberbullying also differs from traditional bullying in that it provides offenders with anonymity and reduces face-to-face interactions (Paez 2018; Patchin and Hinduja 2011 ).
Predictors of Cyberbullying Perpetration
A substantial number of studies on cyberbullying have focused on victimization (Brochado et al. 2017; Patchin and Hinduja 2018 ). Yet, growing research has identified characteristics of individuals who engage in this harmful behavior. Specifically, several individual predictors (i.e., age, race, gender, grade level, parental support, and number of friends) of cyberbullying have been explored (Patchin and Hinduja 2011; Pelfrey and Weber 2013; Wang et al. 2009 ). Several studies have identified a relationship between age/grade level and cyberbullying that suggest older children generally commit cyberbullying more often compared with their younger peers (Patchin and Hinduja 2011; Pelfrey and Weber 2013) . However, other studies identified contrasting outcomes that may be the result of limited sample sizes or unique samples consisting of varying age ranges and grade levels (Allen 2012; Campbell et al. 2013; Wang et al. 2009 ).
Inquiries into the influence of gender on cyberbullying have produced mixed results (Brochado et al. 2017) . The variation in the literature has shown that females engage in cyberbullying more than males (Elledge et al. 2013 ). Yet, some studies found a contrasting relationship or that both genders equally victimized their peers in cyberspace (Baldry et al. 2017; Campbell et al. 2013; Erdur-Baker et al. 2016; Pelfrey and Weber 2013; Wang et al. 2009 ). Finally, studies that explored the relationship between race/ethnicity and participation in cyberbullying have shown varied results (Patchin and Hinduja 2011; Wang et al. 2009 ). For example, in a study of 3000 middle school children in the USA, Patchin and Hinduja (2011) found that White students were less likely to report involvement in cyberbullying when compared with other races/ethnicities. Yet in a study of 7508 adolescents, Wang et al. (2009) found that African-American adolescents were more involved in cyberbullying when compared with White adolescents.
Lack of parental involvement with respect to computer usage has also been identified as a predictor of participation in cyberbullying (Vandebosch and Van Cleemput 2009; Wang et al. 2009 ). Finally, the time children spend on computers is also likely to affect their engagement in cyberbullying. Previous studies found that youth who spend more time online are more prone to engage in, experience, or witness cyberbullying. Research also shows that computer expertise, time spent online, and private access to computers are correlated with adolescent cyberbullying (Rice et al. 2015; Walrave and Heirman 2011) .
Finally, literature has identified an intersection between traditional bullying and cyberbullying victimization on cyberbullying perpetration (Cappadocia et al. 2013; Hinduja and Patchin 2010; Jose et al. 2012; Walrave and Heirman 2011) . Walrave and Heirman (2011) suggest that cyberbullies' aggression could be inflamed by their experiences of in school and online victimization. Previous studies have also shown the overlap between children who engage in traditional forms of bullying and cyberbullying (Casas et al. 2013; Cappadocia et al. 2013; Paez 2018; Patchin and Hinduja 2011; Vandebosch and Van Cleemput 2009; Wang et al. 2009 ). However, a growing line of inquiry has also focused on the types of relationships or attachments experienced by youth and their influence on cyberbullying perpetration.
Adolescent Attachments and Cyberbullying
Attachment implies a connection or bond between individuals, and with respect to adolescents, the types of attachments or bonds they experience may influence their development and behavior. According to Baldry et al. (2015) , adolescent's personal relationships with their parent(s) or caregiver(s) may influence the risks of becoming a cyberbully. Studies have shown that parents of cyberbullies generally offer less support and lack healthy attachments to their children (Kowalski et al. 2014; Wang et al. 2009 ). Studies conducted outside the USA also showed that cyberbullies experience limited parental monitoring with respect to computer use (Kokkinos et al. 2016; Vandebosch and Van Cleemput 2009) . Thus, studies that explore the profiles of cyberbullies suggest that parental involvement is necessary to enhance prevention (Baldry et al. 2015; Kowalski et al. 2014; Vandebosch and Van Cleemput 2009) .
Factors related to school attachment that include school climate and relationships with teachers or classmates have been identified as predictors of cyberbullying (Baldry et al. 2015) . A hostile school climate can produce irritation and uneasiness among adolescents who may respond to these feelings with aggressive behavior like cyberbullying (Kowalski et al. 2014) . Children who feel attached to their school and perceive their school climate as pleasant and supportive are less likely to engage in cyberbullying (Kowalski et al. 2014) . Moreover, in a study of 12,642 adolescents from 10 to 17 years in age, Paez (2018) found that children who have negative feelings about school are more likely to engage in cyberbullying. In a study of Spanish adolescents, Casas et al. (2013) also found a relationship between students who reported a lack of teacher support, unclear rules, and negative views on overall school safety and cyberbullying.
Finally, attachment to types of peer groups has been explored and identified as predictors of cyberbullying (Baldry et al. 2015) . In a longitudinal study of Canadian adolescents, Cappadocia et al. (2013) found that children who associated with peers that lacked prosocial behaviors were more likely to engage in cyberbullying. Interestingly, a clear relationship between associations with peers who engage in delinquent behaviors (i.e., smoking, drinking, carrying weapons) and cyberbullying was not so strong. Therefore, studying the influence of the previously mentioned factors on adolescent cyberbullying is crucial, since efforts aimed at the prevention of harmful behavior can benefit from this inquiry.
The Current Study
The purpose of this study is to examine the influence that adolescent attachments or relationships have on cyberbullying perpetration. It is hypothesized that adolescents with weak or negative attachments to parents, teachers, or peers are more likely to engage in cyberbullying. A primary viewpoint of this study is that adolescents with weak or negative attachments to social influences such as parents, school, and peers will influence their tendency to engage in deviant and harmful behavior like cyberbullying. Another assumption is that individual factors of adolescents may influence their likelihood to engage in cyberbullying. Finally, it is hypothesized that adolescents who experience prior victimization or previously engage in traditional bullying may be more likely to cyberbully.
Methodology Data
Self-reported data on cyberbullying perpetration from 12,642 adolescents ranging from 10 to 17 years in age were collected from the Health Behavior in School-Aged Children (HBSC) 2009/2010 survey 1 administered in the USA. HBSC is a World Health Organization collaborative multinational effort to explore the physical and psychological health of adolescents.
These data have been used to examine various social conditions, behavioral outcomes, and adolescent bullying that applied a three-stage stratified design to ensure that a diverse set of respondents are included (Paez 2018; Wang et al. 2009 ). Since this study focuses on cyberbullying perpetration among adolescents, the application of the HBSC survey data is fitting for the current study in that it contains measures of engagement in traditional and cyberbullying. The data gathered from the 2009/2010 HBSC US survey were organized into individual (age, gender, race, and fighting) and social attachment (parents, school, and peers) factors to test their impact on adolescent engagement in traditional and cyberbullying.
Measures
Dependent Variables Cyberbullying measures as a four-item measure that captured the occurrence of cyberbullying based on a five-point scale (1 = none to 5 = several times a week). For the study, an adolescent was considered a cyberbully if they indicated cyberbullying another student at a minimum of two times to denote the repetitiveness of the act, which are values ranging from 2 to 5 on the five-point scale.
Respondents indicated how often they cyberbullied another student by using (a) a computer/e-mail, (b) a cell phone, (c) a computer/e-mail outside of school, and (d) a cell phone outside of school. These items were recoded and aggregated into a dichotomous variable (0 = no, 1 = yes) indicating whether a student participated in cyberbullying. This variable is well-suited with the outlined forms of cyberbullying (i.e., by means of a computer or cell phone) from previous studies (Patchin and Hinduja 2011) . Finally, conducting a multivariate logistic regression analysis of individual, attachment, previous victimization, and involvement in traditional bullying factors and their impact on cyberbullying required a dichotomous outcome measure.
Independent Variables
The independent variables used in the study were grouped into three categories: (a) individual-level variables, (b) attachment measures, and (c) previous victimization and bullying. The individual-level variables include several demographic descriptors. Age was constructed as a quantitative variable ranging from 11 to 17 years of age. Gender was constructed as a qualitative variable (0 = female, 1 = male), and females served as the reference group. Race/ ethnicity was constructed as a qualitative variable (White = 1, Black = 2, Hispanic = 3, and Other = 4), and the first group served as the reference unit. It is also important to note that students that did not identify with the first three categories were aggregated into the Other category (i.e., Asian, Native American, Pacific Islander, Native Hawaiian, Alaska Native) since these groups made up a considerably small proportion of the respondents. Fighting among adolescents was used to assess the participants' engagement in interpersonal violence in the preceding year and established as a dichotomous variable (0 = no, 1 = yes).
Parental attachment was captured through several measures. A 3-point scale representing whether adolescents' felt that their parent/guardian is loving (1 = almost never, 2 = sometimes, 3 = almost always), with high values indicating a strong level of parental attachment, was applied; a 3-point scale representing whether adolescents' felt that their parent/ guardian is controlling (1 = almost always, 2 = sometimes, 3 = almost never), with low values indicating a reduced level parental attachment; a 3-point scale representing whether adolescents' felt that their parent/guardian treats me like a baby (1 = almost always, 2 = sometimes, 3 = almost never), with low values indicating a poor level of parental attachment; a 3-point scale representing whether adolescents' felt that their parent/guardian likes me to make my own decisions (1 = almost never, 2 = sometimes, 3 = almost always), with high values indicating a strong level of parental attachment; and finally, a 3-point scale representing whether adolescents' felt that their parent/guardian accepts their friends (1 = almost never, 2 = sometimes, 3 = almost always), with high values indicating an increased level of parental attachment.
Regarding school attachment, a 4-point scale captured adolescents' feelings about school (1 = I do not like it at all to 4 = I like it a lot), with low values indicating a weak attachment to school. A 4-point scale variable representing teacher's opinion of school performance was included (1 = below average, 2 = average, 3 = good, 4 = very good), with low values indicating a negative view of academic achievement and potentially decreasing attachment to school. A 5-point scale variable captured respondent's acceptance by peers was included (1 = strongly disagree to 5 = strongly agree), with high scores representing an increase in school attachment. A 5-point scale variable captured respondent's view on their peers enjoying being together while in class was also included (1 = strongly disagree to 5 = strongly agree), with high scores representing an increase in school attachment.
With respect to peer attachment, the number of close friends was developed from two survey items that asked respondents to indicate the number of close female and male friends to identify the existence or lack of peer social attachment. Both items were recoded and aggregated into one measure (0 = 0 to 3 = 3 or more), with higher levels indicating increased peer attachment. Four 5-point scale variables (1 = none to 5 = all) representing the number of friends who smoke cigarettes, drink alcohol, smoke marijuana, and carry a weapon were included to illustrate the influence of deviant peers on bullying behaviors.
Traditional bullying victimization was developed from a seven-item measure that captured the frequency of being bullied during the school year and constructed on a five-point scale (1 = none to 5 = several times a week). A victim of bullying was identified by the activities occurring at least two times to denote the repetitiveness of the behavior, which are values ranging from 2 to 5 on the five-point scale.
Respondents indicated how often they were (a) called names/teased another student; (b) left out of things; (c) hit/ kicked/pushed by another student; and how often (d) lies were told about them and (e) sexual jokes were made about them and they were bullied based on (f) race or (g) religion. These items were recoded and aggregated into a dichotomous variable (0 = no, 1 = yes) indicating whether a student was a victim of traditional bullying. These items are compatible with the forms of traditional bullying that include physical, verbal, and social harms identified in the literature (Patchin and Hinduja 2011; Wang et al. 2009 ).
Cyberbullying victimization was developed from a twoitem measure that captured the occurrence of being cyberbullied during the school year and based on a fivepoint scale (1 = none to 5 = several times a week). A victim of cyberbullying was identified by the activities occurring at least two times to signify the repetitiveness of the behavior, which are values ranging from 2 to 5 on the five-point scale.
Respondents indicated how often they were cyberbullied by another student through (a) a computer/e-mail, (b) a cell phone, (c) a computer/e-mail outside of school, and (d) a cell phone outside of school. These items were recoded and aggregated into a dichotomous variable (0 = no, 1 = yes) indicating whether a student was a victim of cyberbullying. This variable is well-suited with the outlined forms cyberbullying (i.e., by means of a computer or cell phone) from previous studies (Patchin and Hinduja 2011) .
Traditional bullying was established through a seven-item measure that captured the occurrence of various forms of bullying during the school year and based on a five-point scale (1 = none to 5 = several times a week). For the study, an adolescent was measured as a bully if they indicated bullying another student two or more times to indicate the repetitiveness of the act, which are values ranging from 2 to 5 on the five-point scale. Respondents indicated how often they (a) called names/teased another student; (b) left others out of things; (c) hit/kicked/pushed another student; (d) told lies about another student; (e) made sexual jokes about another student and bullied others based on (e) race or (f) religion. As mentioned above, these items are compatible with the agreed upon forms of bullying identified by previous literature. Although these measures identified varying incidences of participation in traditional bullying, the values were recoded and aggregated into one dichotomous variable (0 = not a bully, 1 = bully) to indicate whether a student engaged in traditional bullying.
Analytic Strategy
Several analyses were conducted to explore the influence of individual factors of adolescents, types of attachments, and previous victimization or engagement in traditional bullying on their likeliness to cyberbully. Purposely, multivariate logistic regression was used in three models, given the nature of the dichotomous outcome variable (cyberbullying) developed for the study. The first model assesses whether the individual and attachment measures developed for this study are significant predictors of cyberbullying. The second model incorporates the previously stated variables and previous bullying and cyberbullying victimization to gauge whether they are significant predictors of cyberbullying. Finally, the third model incorporates variables in the second model and engagement in traditional bullying to examine whether these factors predict cyberbullying. This approach was utilized in the final model since previous studies highlighted the relationship between participation in traditional and cyberbullying (Patchin and Hinduja 2011; Wang et al. 2009 ). Table 1 presents the individual, attachment, and victimization characteristics of adolescents in the sample used for this study (N = 12,642). Among the 12,642 respondents, gender was distributed somewhat equally and the average age of respondents was roughly 13 years of age. With respect to race, respondents identified themselves as White (48%), Black/African American (17.9%), Hispanic (19.8%), and Other (13.5%). Regarding parental attachment, most respondents identified having loving parents/guardians (81%) indicating strong parental attachments. With respect to school attachments, respondents demonstrated positive views on school and acceptance by their peers. Regarding peer attachments, a sizeable share of the respondents (90.5%) indicated having three or more close friends which denote strong peer attachments. bullying victimization, and roughly 32% indicated engagement in traditional bullying. Table 2 illustrates the multivariate logistic regression models for adolescent engagement in cyberbullying. Model 1 examines whether individual characteristics of adolescents influence their likelihood of cyberbullying perpetration. With respect to race/ethnicity, Black or African-American adolescents were 31% more likely to cyberbully and those who identified as Other were 28% less likely to cyberbully compared with their White peers. Adolescents who reported fighting in the past 12 months were highly more likely to cyberbully compared with those who did not report fighting (see Table 2 ). Adolescents who reported having a more loving relationship with their parents were 27% less likely to cyberbully, and adolescents who reported parental acceptance of their friends were 20% less likely to cyberbully. The results of model 1 also indicate that adolescents who reported having friends who smoke cigarettes were approximately 31% more likely to cyberbully. Finally, adolescents who reported having friends who carry a weapon to school were roughly 24% more likely to cyberbully. Although the percentage of explained variance is small (R 2 = .116), several predictors in model 1 are statistically associated with cyberbullying perpetration.
Results
Descriptive Statistics
In model 2, the influence of individual characteristics of adolescents as well as prior traditional and cyber victimization on cyberbullying perpetration is examined. With respect to gender, males were roughly 27% more likely to engage in cyberbullying compared with females. The results show that Black or African-American adolescents were roughly 55% more likely to cyberbully compared with their White peers. Adolescents who reported fighting in the past 12 months were approximately 78% more likely to cyberbully compared with those who did not report fighting. Adolescents who reported a positive view of academic achievement from teachers were roughly 12% less likely to cyberbully. Adolescents who reported lower levels of acceptance from friends were 23% more likely to cyberbully. The results from model 2 also show that adolescents who reported having friends who smoke cigarettes were approximately 29% more likely to cyberbully. Adolescents who reported having friends who carry a weapon to school were roughly 27% more likely to cyberbully. Finally, adolescents who reported cyberbullying victimization were extremely more likely to engage in cyberbullying compared with those who were not victimized (see Table 2 ). Although a few of the predictors are correlated with engagement in cyberbullying, the significant predictors account for 31.3% (R 2 = .313) of the explained variance. All the factors used in model 2, as well as engagement in traditional bullying, were included in model 3 to examine their influence on cyberbullying. In comparison to models 1 and 2, the predictors in model 3 explain approximately 45% of the variance (R 2 = .452). With respect to race/ethnicity, Hispanic or Latino adolescents were roughly 6% more likely to cyberbully compared with their White peers. Adolescents who reported fighting in the past 12 months were approximately 61% more likely to cyberbully compared with those who did not report fighting. Adolescents who reported lower levels of acceptance from friends were approximately 6% more likely to cyberbully. The results from model 2 also show that adolescents who reported having friends who smoke cigarettes were roughly 10% more likely to cyberbully. Adolescents who reported having friends who carry a weapon to school were roughly 6% more likely to cyberbully. With regard to prior victimization, adolescents who reported being a victim of traditional bullying were highly likely to engage in cyberbullying (see Table 2 ) and those that reported being a victim of cyberbullying were approximately 94% more likely to cyberbully. Finally, adolescents who reported traditional bullying perpetration were extremely more likely to engage in cyberbullying (see Table 2 ).
Discussion
The present study adds to the existing literature by examining the influence of individual characteristics of adolescents, types of attachments, and the intersection of prior victimization (i.e., traditional and cyber) as well as prior engagement in traditional bullying on the likelihood to cyberbully. The findings partially supported the hypotheses tested in the study. For hypothesis 1-that said individual factors of adolescents will affect their likeliness to cyberbully-the relationship between the individual characteristics of the adolescents in the data applied in this study varied in all three models. However, two factors exhibited consistency in all three models. First, Black or African-American adolescents were more likely to cyberbully; however, these outcomes may have been influenced by the small portion of this demographic in comparison with the reference group (White) that nearly made up almost half (49%) of the sample used in the study. Second, fighting in the preceding academic year was consistently correlated with cyberbullying in all three models used in the study. These outcomes support the work of Hinduja and Patchin (2010) that shows adolescents who engage in aggressive or violent behavior (i.e., assault/fighting) have a greater likelihood of cyberbullying. Thus, establishing a school climate that is free from aggressive behavior and that supports socially acceptable ways to deal with conflict may decrease physical aggression which may lead to cyberbullying. For hypothesis 2-that said adolescents with weak or negative attachments to parents, teachers, or peers will affect their likeliness to cyberbully-the relationship between these factors had a limited influence on adolescent cyberbullying (see Table 2 ). However, two factors exhibited consistency in all three models. Adolescents who reported peers who smoked cigarettes and carried a weapon to school increased their likelihood to cyberbully. These outcomes suggest that adolescents who are attached to deviant peers influence their likeliness to engage in harmful behavior like cyberbully.
Finally, hypothesis 3-that said adolescents who experience prior victimization or previously engage in traditional bullying will affect their likeliness to cyberbully-was found to be significant in the third model used in the study (see Table 2 ). Specifically, prior cyberbullying victimization and engagement in traditional bullying were highly correlated with cyberbullying. The influence of cybervictimization on cyberbullying found in this study supports previous work that has also highlighted a similar relationship (Cappadocia et al. 2013; Jose et al. 2012; Walrave and Heirman 2011) . The influence of cyberbullying victimization on involvement in cyberbullying may be the result of children who look to ameliorate the negative feelings or harm brought on by prior victimization. Thus, victims of cyberbullying may look to harm others through similar methods to retaliate for past harm.
The results of the study also support previous studies that highlight the intersection between children who engage in traditional forms of bullying and cyberbullying (Casas et al. 2013; Cappadocia et al. 2013; Paez 2018; Patchin and Hinduja 2011; Vandebosch and Van Cleemput 2009; Wang et al. 2009 ). The influence of involvement in traditional bullying on cyberbullying perpetration may be that for adolescents who engage in one harmful behavior may look to acquire further dominance or satisfaction through cyberspace, since this approach offers anonymity and lessens confrontational interactions.
Limitations
Although this study demonstrates interesting findings on the influence of parental, school, and peer attachments on cyberbullying, there are limitations that are evident. First, a prevalent limitation of this study is the potential of response biases in the HBSC data that may be caused by various factors. Since the data from the HBSC study is produced from self-reports, it is plausible for respondents to over-or understate victimization or perpetration in cyberbullying. Students who partake in cyberbullying may be hesitant to respond truthfully, in light of the consequences that they may receive for committing the act from their schools' administration and possibly distort the frequency of its occurrence. In addition, adolescents who experience extreme victimization or participate in cyberbullying are more likely to drop out or be truant from school and may lead to a lower number of participants to study (Hinduja & Patchin, 2007) .
Second, the measures of cyberbullying are limited in assessing perpetration. For example, using a computer/email or cell phone in or outside of school does not fully describe the actual behavior(s) but more so the medium from which it occurred. Although the dataset is limited in its measure of cyberbullying, the results still provide insight into the exploratory of factors associated with adolescent cyberbullying. In addition, the dataset 2 applied in this study is one of the few that capture cyberbullying perpetration whereas other datasets 3 focus more on aspects of victimization. The HBSC survey is also limited in the type of mediums from which cyberbullying can occur which may be the result of the period in time from which the data was collected. Technology has advanced at an accelerated rate since the data was collected which limits the ability to make clear inferences from the results of the study.
Implications for Research and Practice
While a few of the individual factors assessed in this study were found to be associated with cyberbullying, a constant influence included physical aggression on cyberbullying perpetration. Thus, prevention efforts should focus on conflict resolution or enhancing communications skills among adolescents to prevent physical aggression that may lead to cyberbullying. However, these efforts may not influence adolescent interactions that occur outside of the school environment. Thus, as technology use among adolescents increases and becomes more intricate over time, intervention strategies will have to reflect these advancing innovations.
Although minimal effects of the attachment factors on cyberbullying were found, more work is needed to explore the influence that these individuals have on cyberbullies. Parents, school staff members, students, and peers are all stakeholders that have the capacity to enhance bullying prevention efforts as well as support prosocial behavior. Moreover, understanding the factors that influence adolescent cyberbullying is important since the literature has identified its harmful effects on victims and bullies. Identifying the mechanisms through which perpetration produces its harmful effects on youth who engage in cyberbullying should enhance anti-bullying programming. This study suggests that weak or negative social attachments enhance the likelihood of youth to engage in cyberbullying. Yet, more work is needed to explore this relationship that also requires data from sources like the HBSC survey to include more measures related to adolescent social bonds and enhancing the way in which traditional bullying and cyberbullying perpetration is measured. Furthermore, anti-bullying programming should focus on improving adolescents' bonds to conventional individuals and institutions to prevent its occurrence. Regardless of the limitations, the findings of this study offer an additional step to understanding adolescent cyberbullying. Moreover, the outcomes offer some insights into the exploration of cyberbullying from a social attachment perspective.
